Reversible effects of fatty acids on respiration, oxidative phosphorylation, and heat production of rat liver mitochondria.
1. Oleic acid at low concentrations (0--70 nmol/mg protein) stimulated mitochondrial state 4 respiration 4-fold, increased the apparent enthalpy change of the respiration per gram atom of oxygen consumed from -112 to -208 kJ/O and completely inhibited ATP synthesis without significant effect on the Mg-ATPase activity of mitochondria. 2. Similar effects on mitochondrial respiratory activities were observed with other fatty acids. 3. Bovine serum albumin (BSA) protected mitochondria from the effects of oleic acid irrespective of the order of addition of oleic acid and BSA to mitochondria. The capacity of BSA to bind oleic acid was calculated to be 3.6--7.1 (mean, 4.9) mol of oleic acid/mol of BSA. 4. The response time of mitochondrial respiration to added oleic acid or BSA was 20--25 s.